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Ill; ^-y^Wie original intent of this study vas to compare large frame with small 
I* 1 ** programmed instruction (PI) in maneuvering board problem solving 
^Uj '^tifor Navy personnel/ This purpose vas enlarged to include a comparison 
p of the effects of pretesting relative to types of PI, when those to be 
$orYS'£.- trained varied in experience in solving maneuvering problems. 
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1 5 ^ has been consistently found useful in reducing learning time. 

Written learning programs for complex subjects tend to be bulky and 
% unwieldy. .Ibis limits the extent of their use. Programming in larger 
| frames can reduce this bulk. If PI with large frames meets the same 
} criteria of learning as PI with small frames, the reduction in the bulk 
of the program will make PI easier to use. If, in addition, the reduc- 
tion in PI length permits completing the large frame program more 
rapidly,' real savings in time of instruction can result. Additional 
£ training time savings can result from use of pretests to determine 7 
where individuals, differing in experience, should enter a learning pro- 
r gram. | The student bodies of the Basic CIC Techniques for Enlisted 
. Personnel course at the Fleet Anti-Air Warfare Training Center, San 
Diego ( FAAWTRACEXSD) do vary widely in training and experience with ma- 
ueuvering board problem solving. There is, therefore, a requirement 
for greater individualisation of maneuvering board instruction in this 
course. tihV” ' 
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;7; The programed texts and pretests developed for tula study are based on 
U the learning objectives concerning maneuvering board problems currently 
T' stated for enlisted personnel in their courses at FAAWTRACEHSD. Two 
f , learning programs were developed from a Navy programmed maneuvering 
board text. These were first used in an experiment with college 
.students, then further modified for use in this experiment. Achievement 
7 ; and time measures for completing the two texts were compared for 
> students in the FAAWTRACEHSD course, Basic CIC Techlques for Enlisted 
4 Personnel, and for seamen awaiting assignment at the Naval Training 
Center (ETC), San Diego. Pretests could be used only for t.ie former, 
v' the latter having had no prior experience in solving maneuvering / 
problems,' ///■■':. vv- 






te Findings 

Results from the studies with enlisted men confirm those from studies 
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with college students, s PI with large frames, relative to PI with small 
frames, saves considerable time in learning to solve maneuvering 
problems without loss in final achievement. By far the more practical 
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*V V; finding is the gain from use of pretests as an aid to individualizing 
instruction. Time saved by use of pretests was several times that 

;■ saved by use of large frame PI. ’ 

.... ■ ; 

Conclusions t 

—— . • 
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« ; V : ; 1.1 Use of pretests as a basis for individualizing instruction has 

not only potential for tremendous gains in efficiency of inatruc- 
' , tion in absolute terms, but also relative to the gains that can be 
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expected from change in type of PI used. 
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' 2. l The large frame programmed maneuvering board text produced equal 
learning in a shorter tine than did the small frame text for 
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students entering the PI at a level determined by the entry 
capability of each student. The saving in time indicates the 
promise of the approach suggested by Pressey (1963, 1961*). * 









\ Recommendations 
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1. ; Pretests, being more important to saving instructional and student 
f ’ X L time than particular methods of Instruction, should je uniformly . 

: used for courses whose entering students have varied experience * 

' with the instructional content, (Page 5) f 
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2.' If PI instruction, in maneuvering board learning at least, is to . M 
be employed, large rather than small frame PI should be used unless 
' great difficulty of learning is anticipated. (Pages 6-8) >. ( PL X / v 
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3> The objectives of the Basic CIC Techniques for Bulleted Personnel 
. ■ course need reexamining in relation t> the length of the course.’ 

■ (page 8) v Lyy/ yy- - ' , ■■ •• . ..y . 



,:x'f 



.V> 






;v ;,: 



" yP X* 

}y-~ 






i ; v r ,?• 






A- / . 






” r- \-J 4 ‘', 



t- 

vP’V' 

•4W-V. 






A/ 






; f »r : V C -4 * 



h 

v V-- 

>5| ,L ? 

. s 



Vi ' 

. ■ Vi 7 



■M 






iv 










I 



REPORT USE AND EVALUATION 



Feedback from consumers is a vital element in improving products 
so that they better respond to specific needs. To assist the Chief 
of Naval Personnel in future planning, it is requested that the use 
anl evaluation form on the reverse of this page be completed and 
returned. The page is preaddressed and franked; fold in thirds, seal 
with tape, and mail. 



Department of the Navy 



Postage and Fees Paid 
Navy Department 



Official Business 



Chief of Naval Personnel (Pers»A3) 
Department of the Navy 
Washington, D. C. 20370 




* 



v 



Repoi^ Title & No: The Relative Efficiency Of Pretesting ana v.,o A ypes of 

Programmed Instruction for Solving Maneuvering Board 
Problems (SRR 69-20) 



1. Evaluation of Report . Please check appropriate col umn . 



FACTORS 


LOW 


RATIN 

AVE 


a 

mas 


COJfCNTS 


Usefulness of Data 

Timeliness 

Completeness 

Technical Accuracy 

Validity of Recomnen- 
datlons 

Soundness of Approach 
Presentation and Style 
Other 








- 













































2. Use of Report . Please fill in answers as appropriate • 



a. What are your main uses for the material contained in the 
report! 



b. What changes would yea reconmend in report format to make 
it more useful! 



c. What types of research would be most useful to you for the 
Chief of Naval Personnel to conduct! 



d. Ito you wish to remain on our distribution list! 



e. Please make any general consents you feel would be helpful 
to us in planning our research program. 



HAMS* cons i 

ORGANIZATION; 

AMRESS: 



O 

ERIC 



Vi 



I 






CONTENTS 



Page 



Summary and Conclusions iii 

Use and Evaluation Form (Authorized Tear-out) v 

A. Background and Purpose 1 

B. Developing the Instructional Treatments 1 

C. Subjects 2 

D. Procedure 

1. Sequence of Learning 

2. Analysis 

E. Results and Discussion 



1. Pretesting and Elimination of Unnecessary Training . , , . 

2. The Consequences of Frame Type 



3. Course Objectives 

F. Conclusions and Recommendations 9 

Bibliography 11 

Distribution List 13 



FIGURE 

1. Tests of Advanced Standing and Student Sequence ... 3 

TABLES 

1. Maneuveriiig Board PI Chapter Groups 4 

2. Number and Percent filtering Each Explanation Chapter of the 

Program 5 

3. Final Examination Score Means and Standard Deviations by 

Treatment ........... 6 

4. Explanation Chapter Study Tii*.s (Minutes) by Type of 

Explanation Frame and Entry Chapter 7 

5. Learning Data for Explanation Chapters 1-5 and 8 by Types of 

Explanation Frame for Basic Electricity and Electronics 
Trainees 8 







vii 



CJ CJ ITN LfMTWOOO 



THE REIATIVE EFFICIENCY OF PRETESTING AND TWO TYPES OF 
PROGRAMMED INSTRUCTION FOR SOLVING MANEUVERING 
BOARD PROBLEMS 

A, Background and Purpose 

In most programed instruction (Pi) courses, the student responds to a 
brief presentation such as a paragraph or problem statement by writing an 
answer to a question or working an exercise. The presentation plus the 
response is the definition of a frame used in this study. The program 
tells the student whether he is right or not, and if not, guides him to a 
correct response. 

Individualized small frame PI may permit personnel at a relatively low 
aptitude level to learn difficult topics, but at the expense of increased 
study time (Ford & Meyer, 1966). Research on instruction at the college 
level (Pressey, 19^3, 19^4 5 Pressey & Kinzer, 19&4) suggests that PI can 
improve learning on subtopics of special difficulty but may be less effi- 
cient if employed as a replacement for a full presentation of text. Pressey 
found that if only a email part of a text is programmed, less study time 
is required for an equivalent achievement. Meyer (1968) found that large 
frame maneuvering board instruction is more efficient for college students 
than small frame and does not involve a loss of achievement. Two 
research studies on PI, one by Senter, Abma, Johnson, & Morgan (1966) and 
one by Gagne' & Brown (1961) emphasize a finding which appears to be con- 
sistent with many studies: PI may increase the over-all level of achieve- 

ment by helping the student employ or strengthen habits of active question- 
ing and responding. 

The present study started with the purpose of determining whether the 
advantages of large frame PI found for college students in learning to 
solve maneuvering board problems would be found for Navy enlisted personnel. 
A companion study, started earlier with Navy officers entering the Combat 
Information Center Watch Officer course (CICWO) at FAAWTRACENSD, illustrated 
the tremendous importance of adapting instruction to individual differences 
in experience for saving training time. The comparison of PI type for 
CICWO officers could not be accomplished because of the large number of 
students that could meet end-of-course standards in solving maneuvering 
problems when they entered the course. Use of pretests to determine point 
of entry to the PI programs revealed that approximately four- fifths of 185 
officers entering the course could meet these standards. This experience 
led to the expansion of the purpose of the study with enlisted men to 
include a comparison of time saved by pretesting with time saved by PI type. 

B. Developing the Instructional Treatments 

The development of the two types of PI (large frame and small frame*) 
has been described in an earlier report (Meyer, I968). 

Changes in tie PI for the present study were based on the performance 
of college students and included instruction on (a) determining how to 
convert bearings given as reciprocal or relative bearings into true bearings 



"condensed" and "small step" in the previous study. 
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and (b) determining how to plot relative movement speed vector when the 
solution requires finding a course or speed for student's own ship based 
partly on the movement of another ship. Changes were also made in chapter 
tests and in cross-references specifying review of particular topics. The 
contents of both large and small frame programs used in this study were 
equivalent in all respects. The only difference was frame size. The 
small-size frame program employed up to 10 times as many explanation frames 
as the large-size frame program. Practice chapters, distinguished from 
explanation chapters, were identical. 

To take into account previous maneuvering board training and experience, 
a series of pretests or advanced standing tests were developed (Figure l). 
These tests were constructed by paralleling the practice chapter self-tests 
in a manner to make them formally equivalent, e.g., changing the maneuver- 
ing problem by some number of degrees while keeping the situation the same. 
Performance on the pretests showed the student where to enter the program. 

C. Subjects 

Pretest data were available for 263 enlisted men entering the Basic 
CIC Techniques Course for Enlisted Personnel at FAAWTRACENSD . Only 8l 
cases, however, were available for comparing the efficiency of the large 
and small frame types of PI. This heavy loss of subjects was the result 
of a number of reasons, including the inability of the school to give the 
correct final examination, and to provide enough time for the trainee to 
complete both the PI and the final examination. Attrition from insuffi- 
cient study time was heaviest among those students who entered the learning 
program early. Those assigned to the PI that normally oakes the longer 
time, the small frame PI, were the more influenced by this source of 
attrition, and this, in turn, reduced the expected differences in stuay 
time between the two PI types. Because of the loss of subjects, a second 
study was conducted to verify the comparison of efficiency of the types of 
PI. 



D. Procedure 



1. Sequence of Learning 

School personnel were instructed to assign students to PI type in a 
random manner. The student began with the earliest pretest, passed, and 
proceeded to the next pretest, or failed and began study at the begin- 
ning of the PI. A student failing an advanced pretest was directed to 
enter the PI at a point immediately following the chapter (Table l) 
corresponding to the most difficult pretest he had passed. Each student 
entering the learning program was told to begin the PI by reading the 
introduction, and to proceed to the chapter specified by the highest 
test he had passed. Students were directed to follow the instructions in 
the PI and work through the PI from the point of entry without exchanging 
progress information or instructional information with other students. 
Studencs failing to complete the PI in the class time allowed were 
encouraged to work extra hours. Instruct' . personnel were asked to refrain 
from introducing extraneous instruction. 
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advanced stand ins 

TEST AND PI ENTRY 
POINT 






| CPA TEST J 




PASS 


SPEEO TRIANGLE 
TEST 




PASS 


STATION OTHER 
SHIP TEST 


ZJ 


PASS 


STATION OWN SHIP 
(IN CENTER) TEST 




[PASS 


MULT. COURSE 
STATION (OWN SHIP 
IN CENTER) TEST, 
PART 1 





1 1 PASS 


MULT. COURSE 
STATION (CAN SHIP . 
IH CENTER)TE$T, 

PART 2 




PASS 



FAIL 



FAIL 



FAIL 



FAIL 



FAIL 



FAIL 



CHAPTER AND SELFTEST SEQUENCE 



-» | CHAPTERS I THROUGH 7& 1 



C 



,CPA SELFTEST 



I 



CHAPTERS < THROUGH 9 

IE 



] 



I SPEEO TRIANGLE SELFTEST I 

~jr 

> [ CHAPTERS 1 ^THROUGH IS I 
j STATION OTHER SHIP SELFTEST j 

r- j 

W CHAPTERS 16 THROUGH 17 



STATION OWN SHIP 
(IN CENTER) SELFTEST 



I 



CHAPTER 16 



+c 



CHARTER 19 



MULT. COURSE STATION 
(OWN SHIP CENTER) SELFTEST 






I 



FINAL EXAMINATION 



X ? 7 



^’’lapter titles are listed in Table 1 ; page 4. 

Fig. 1. Tests of advanced standing and student sequence in maneu- 
vering board H chapters. 
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TABLE 1 



Maneuvering Board PI Chapter Groups (See Figure l) 

Chapters 1-7; Preliminary Tool Topics and CPA 

1. The Polar Coordinate Plot 

2 . Conversion Scales I 

3. The Nomogram l Explanation 

4. Developing the Relative Plot 

5. Determi.iing the Closest Point of Approach 

6. Determining the Closest Point of Approach (Practice) 

7. Passing Ahead or Asterr (Explanation) 1 

Chapters 8-9: The Speed Triangle 

o! The Speed Triangle (Explanation) 

9. The Speed Triangle (Practice) 

Chapters 10-15: New CPA, Tool Topics, and Station Other Ship 

10 . Determining New CPA After a Course or Speed Change (Explanation) 

11. Determining New CPA After a Course or Speed Change (Practice)^ 

12 . Relative Bearings (Explanation and Practice) 

13. The Three-Minute Rule (Explanation) 

14. Station Taking, Determining Required Course and/or Speed for 
Maneuvering Ship (Own Ship as Reference Ship) (Explanation) 

15. Station Taking, Determining Required Course and/or Speed 
for Maneuvering Ship (Own Ship as Reference Ship) (Practice) 

Chapters 16-17 : Station Own Ship (Centered on Maneuvering Board ) 

1 &] Station Taking, Determining Required Course and/or Speed for 
Own Ship as Reference Ship (Explanation) 

17. Station Taking, Determining Required Course and/or Speed for 
Own Ship as Reference Ship (Practice) 

Chapters 18-19: Multiple Course Stationing of Own Ship (Centered on 

Maneuvering Board ). 

18. Station Taking, Determining Multiple Courses and/or Speeds for 
Own Ship as Reference Ship (Specified Minimum Passing Distance) 
(Explanation) 

19. Station Taking, Determining Multiple Courses and/or Speeds for 
Own Ship as Reference Ship (Specified Minimum Passing Distance) 
(Practice) 



Because the Passing Ahead or Astern chapter was remedial for the CPA 
practice chapter and could be bypassed, the CPA test was placed after 
Passing Ahead or Astern rather than after the CPA chapter. 

2 

No test of advanced standing was employed for the New CPA chapter 
because that topic is so similar to ordinary CPA. 

I 
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The PI itself included instructions to conduct review based on specific 
requirement or failure, to avoid reading ahead, and to avoid reading any 
frame lead except the one specified by the student's own answer to each 
exercise, 

2, Analysis 

Because of the heavy loss of CIC techniques subjects, comparisons were 
limited to the simplest. Findings concerning the relative advantages of 
type of PI were regarded as tentati/e and were checked in a second study, 
also reported herein. 



E, Results and Discussion 



1, Pretesting and Elimination of Unnecessary Training (CIC Techniques 
Subjects ) 

The point of entrance to the learning program for the 263 enlisted 
men in successive classes of the course, Basic CIC Techniques for Enlisted 
Personnel, are given in Table 2. The data provide an obvious and forceful 
demonstration of the potential for improving efficiency of Navy instruction 
by pretesting, 



TABLE 2 

Number and Percent Entering Each Explanation 
Chaptev of the Program 



Chapter 


Number 


Percent 


1 


98 


37 


8 


42 


16 


10 


12 


5 


16 


48 


18 


18 


19 


7 


19 


12 


5 


Final Exam 


32 


12 


TOTAL 


263 


100 



Less than 40 percent of the students required the complete program. 
Better than 10 percent needed scarcely any instruction. They were ready, 
or nearly ready, to try the final examination the day they entered the 
course. ■ 

Similarly, about four-fifths of the students entering the CIC Watch 
Officer Course were ready to take the final course examination on entry. 

It is clear that individualizing to eliminate the instruction of those 
who do not need it will have a large impact on course efficiency. As will 
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be seen in a moment, the gain in efficiency of training from this source 
is very large, relative to that possible from changing PI type. 

2. The Consequences of Frame Type 

The final examination scores on the 8l whose data were accurate and 
complete are presented by treatment in Table 3> While there is a mean 
difference in favor of the large frame treatment, it is not statistically 
significant. Accordingly, performance from the two types of PI can be 
considered equivalent. 



TABLE 3 



Final Examination Score Means and 
Standard Deviations by Treatment 


Type of 


Programmed Instruction 


Small Frame 


Large Frame 


M 62.6 


M 66.5 


<r 12.8 


cr 10.9 


N 25 


N 56 



a. The CIC Techniques Students . Variations in the size of explanation 
frames may also influence the efficiency of study time regardless of prior 
qualification and pretesting. In Table 4, the small N's limit the statis- 
tical analysis. It can be seen that all the differences are in favor of the 
large frame groups, although only one is statistically significant at the 
five percent level. The consistency of the differences strongly suggests 
that large frame PI is more efficient. The benefits from enlarged frame 
size are greatest for those students who begin at the beginning, and who, 
consequently, are exposed to the largest concentration of explanation 
chapters (Table 1 and Figure l). Hence the potential saving of study time 
from the use of large frames is undoubtedly underestimated. 
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TABLE 4 



Explanation Chapter Study Times (Minutes) by 
Type of Explanation Frame and Entry Chapter 



Chapter 


Type of 
Large 


PI Explanation Frame 
Small 


Difference 


1 


M 456 


M 500 


44 a 




N l4 


N 8 




8 


M 316 


M 4 11 


95 b 




N 19 


N 2 




16 


M 146 


M 152 


6 a 




N 17 


N 9 




18 


M 55 


M 83 


28° 




N 6 


N 6 





difference not significant. 



N too small for computation, 
difference significant at .05 level. 



b. The NTC Subjects . To recheck the conclusion that the large frame 
type of explanation may indeed contribute a saving of study time, a 
secondary set of data was obtained from 34 seamen awaiting assignment at 
the NTC, San Diego. Since none of these students had been exposed to 
maneuvering board operations, no subject matter pretests could be given. 

All began the PI at the beginning; hence, all had a maximum exposure to the 
initial five explanation chapters. To make sure that final examination 
scores would be available in the event that time was not sufficient for 
the program, the final examination problems for each part of the course 
were administered right after the self- test for that part (see Figure l). 
(No final examination problems correspond to the "Station Other Ship" self- 
test.) 

The sample for comparing frame type was limited to those students who 
completed the CPA and Speed Triangle parts of the PI (and the counterpart 
final examination segments) in the three available days of working time, 
and whose time records were complete. This sample included 17 large and 
17 small frame subjects. The explanation chapter study data for compering 
large and small frames, accordingly, were limited to chapters 1 through 5 
and chapter 8 (Table l) ; the first six of eleven explanation chapters in 
the PI. In turn, the achievement and study time means for the NTC students 
(Table 5) are not comparable with those for the CIC techniques students 
(Tables 3 and 4). 
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Comparisons resulting from the statistical analysis of the NTC students 
are presented in Table 5. Explanation study time saved by the large type 
of frame was over two and a half hours, with a high degree of statistical 
as well as practical significance. All other differences of both achieve- 
ment and aptitude were small, and none approached statistical significance. 



TA3LE 5 

Learning Data for Explanation Chapters 1-5 and 8 by Type of Explanation 
Frame for Basic Electricity and Electronics Trainees 



Type of Data 



Type of PI Explanation Frame Difference 

Large Small (Small Frame Minus Large) 



Criterion 



£ 

Achievement 


M 29.40 
cr 6.36 


M 30.11 
cr 4.40 


0.71 


Time 

(Minutes) 


M 205.65 
cr 55-27 


M 357.68 
cr 53.34 


152 . 03 1 


Aptitude 








GCT 


M 65.27 
cr 5.05 


M 62.74 
cr* 5.71 


-2.53 1 


ARI 


M 62.62 
cr 4.96 


M 60.68 
tr 5.02 


- 1 . 94 1 


Sample Size 


17 


17 


— 



ft 

Sum of CPA and Speed Triangle final examination scores. 
b Nut statistically significant. 

Q 

Highly significant statistically. 



3. Course Objectives 

An incidental finding concerns the objectives of the Basic CIC 
Techniques Course for Enlisted Personnel at FAAWTRACENSD . The difficulty 
experienced by these students in completing the program within the time 
allowed points to the need for reexamining the objectives in relation to 
the length of the course. 
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F. Conclusions and Recommendations 



In this research study, it was found that a majority of students in the 
FAAWTRACENSD course, Basic CIC Techniques for Enlisted Personnel, and in 
the CIC Watch Officer course were capable of entering a maneuvering board 
learning program at an advanced level, given the availability of an adequate 
pretesting arrangement. Very large savings of study time were found. 
Accordingly, the first recommendation is that pretests not only be employed 
in all maneuvering board instruction of experienced personnel, but that 
use of pretests be investigated for all Navy courses involving instruction 
of students varying widely in pertinent skill or knowledge. 

A second finding, consistent with previous work of Pressey (1963) and 
Pressey (1964), was that the employment of a few large rather than many 
small linear frames in the explanation chapters of the learning program 
shortened the study time for students to reach an acceptable standard of 
solving maneuvering problems. Accordingly, the second recommendation is 
that explanations in programmed maneuvering board instruction employ a 
few large rather than many small frames unless extreme difficulty of 
learning is anticipated. 

A third finding was that in the Basic CIC Techniques for Enlisted 
Personnel course, those students who could enter the maneuvering board 
learning program only at the beginning, and who most needed the individual 
benefit of a slow pace did not have enough time to finish the learning 
program. A third recommendation, therefore, is that the objectives of 
instruction in the basic CIC techniques course be reevaluated and study 
time be allocated accordingly. 



BIBLIOGRAPHY 



Ford, J. D., Jr. & Meyer, J. K. Training In computer flow charting using 
programmed instruction: Eliminating the effects of mathematics 

aptitude upon achievement . San Diego: Naval Personnel Research 

Activity, November 1966. (Technical Bulletin STB 67-10) 

Gagn^, R. M. & Brown, L. T. Some factors in the programming of conceptual 
learning. Journal of Experimental Psychology . 196l, 62, 313-321. 

Meyer, J. K. Programmed instruction for college student learning of maneu- 
vering board solutions: I, "Small Step" versus "Condensed" explana- 
tion chapters . San Diego: Naval Personnel Research Activity, 

February 1968. (Research Report SRR 68 — 16) 

Pressey, S. L. A puncture of the huge "programming" boom? Teachers 
College Record . 1964, 6£, 4l3-4l8. 

Pressey, S. L. Teaching machine (and learning theory) crisis. Journal of 
Applied Psychology , 1963, 47, 1-6. 

Pressey, S. L. & Kinzer, J. R. Auto-elucidation without programming. 
Psychology in the Schools , 1964, 1, 359-365. 

Senter, R. J., Abma, J. S., Johnson, K. A., & Morgan, R. L. An experimental 
comparison of an intrinsically programmed text and a narrative text . 
Dayton: Aerospace Medical Research Laboratories, March 1966. 

(Technical Report AMRL-TR-65-227) 



/ 




ERIC 



« 



DISTRIBUTION LIST 

Chief of Naval Air Technical Training (Code 34 ) 

Chief of Naval Operations (OP- 37) 

(0P-07T) 

Chief of Naval Personnel (Ders-A3) (20) 

Chief of Naval Reseaich (Head, Personnel & Training Branch, 

Psychological Sciences Division) 

Commander Training Command, U. S. Atlantic Fleet 
Commander Training Command, U. S. Pacific Fleet 
Commanding Officer, Naval Schools, Mine Warfare 

Commanding Officer, Office of Naval Research Branch Office, London ( 15 ) 
Commanding Officer, Service School Command, Naval Training Center, Gr. Lakes 

Commanding Officer, Service School Command, Naval Training Center, SDiego 

Commanding Officer, Fleet Anti-Air Warfare Trng. Center, SDiego 

Commanding Officer, Fleet Anti-Air Warfare Trng. Center, Dam Neck 

Commanding Officer, Naval School of Aviation Medicine 

(Psychology Lab.), Pensacola 

Commanding Officer, Naval Schools Command, Treasure Island 
Commanding Officer and Director, Naval Training Device Center 

(Code 50F), Orlando 

Commander Naval Electronics Laboratory Center 

Commander Naval Air Test Center, Service Test Division (Code 35A) 

Officer in Charge, Navy Medical Neuropsychiatric Research Unit, SDiego 
Director, Behavioral Sciences Dept., Naval Medical Rsch. Institute, Bethesda 
Intragency Committee on Manpower Research (2) 

Military Manpower Research Coordinator 

Naval Personnel Research and Development Laboratory (3) 

Office of Naval Research Branch Office, Pasadena 
Headquarters, U. S. Coast Guard 

Office, Chief Research and Development, Department of the Army 

U. S. Army Enlisted Evaluation Center 

U. S. Army Behavioral Science Research Laboratory 

Chief of Admin. Services & Data Support Div,, U. S. Military Academy 
Headquarters, United States Air Force 

Commanding Officer, Air Force Personnel Laboratory (ASD, AFSC) 

Human Factors Operations Research Laboratory, AFSC Bolling AFB 
Air University Library 

Director, Human Resources Research Office, Alexandria 
Defense Documentation Center (20) 



I 



/^/l3 

O 

ERIC 



'i 



UNCLASSIFIED 



DOCUMENT CONTROL DATA -RAD 

S iti fift r /«i ti firafron ot title, h <id> it abmtrati attJ indrtmp .inn jt., tun mu.t l f etitrrrJ wfirn the • u.>wait report i-t rtaaaifiadi 


i CRiCiM riNS ACTiVifT (Corp -uate author) 

Naval Personnel Research Activity 
San Diego, California 92152 


Jfl.RtrCRT jrtURifT CLASSIFICATION 

UNCLASSIFIED 


1b CROUP 

N/A 


1 THE relative EFFICIENCY OF PRETESTING Afro TWO TYPES OF 

PROGRAMMED INSTRUCTION FOR SOLVING MANEUVERING 
BOARD PROBLEMS 


4 DE JC RiPTlVE NOTES ( Type o It eport and in dun date 1 1 

Final 


J au TMOR'Il (Fir it name, mtddia initial, fa at name > 

John K. Meyer 


<• REPORT DATE 

March 1969 


Ti. TOTAL NO OP PACES 7b NO OF REFS 

19 4 


BF CONTRACT OR GRANT NO 

h. PROJECT NO PF39 . 522 . COU . 01 , 07 

c, 

d 


9*. ORIGINATOR'S REPORT NLMP£Ri»| 

SRR 69-20 


9b. other REPORT nO(1( (Any other rumbiri that may ba assigned 
this rtport) 


1C OlSTRieUTION STATEMENT _ . . . _ * , , , , 

T 1 is document has been approved for public release 
* i sale. Its distribution is unlimited. 


11 . supplementary notes 


ia sponsoring military activity 

Chief of Naval Personnel (Pers-A3) 
Navy Department 
Washington, D. C. 20370 



S IBS T M i l T 



Study time for a large frame and a small frame type of programmed 
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